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U ∼ p(U) Channel: q(U |V ) V ∼ q(V )
Figure 1:
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[1]
R(D) = inf
q(v|u)
I(U ;V ) s. t. Eq(v|u)p(u)[d(u, v)] ≤ D
d(u, v) u v I(U ;V )
Kullback-Leibler
I(U ;V ) =
∫ ∫
q(v|u)p(u) log
q(v|u)∫
q(v|u′)p(u′)du′
dudv.
q(v|u)
s KKT
[1] v qs(v)
v V∫ ∞
−∞
p(u) exp{sd(u, v)}∫
V qs(v
′) exp{sd(u, v′)}dv′
du = 1, ∀v ∈ V .
qs(v|u)
qs(v|u) = λs(u)qs(v) exp{sd(u, v)}
λs(u) =
[∫ ∞
−∞
qs(v) exp{sd(u, v)}dv
]−1
.
qs(v|u) qs(v), λs(u)
Ds =
∫ ∞
−∞
∫ ∞
−∞
λs(u)qs(v)p(u)d(u, v) exp{sd(u, v)}dvdu,
R(Ds) = sDs +
∫ ∞
−∞
p(u) log λs(u)du.
qs(v|u) qs(v) U , V
[2]
[3, 4]
p(x) =
1
Γ(α)
xα−1 exp(−x), d(x, y) = | log x− log y|
R(D) p(Y |X), p(Y )
u = log x, v = log y
p(u) =
1
Γ(α)
exp(uα− eu), d(u, v) = |u− v|
s
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Figure 2: s qs(v) (a) s = − log 2, (b) s = −0.8, (c) s = −2.0.
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Figure 3: s λs(u) (a) s = − log 2, (b) s = −0.8, (c) s = −2.0.
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